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(54) [%9l0«f*] 



(57) [£»] 

HB&SBI5 (Mo/Al/Moh Rtf. = 
(n* a-Si:Hf, a-S i :HJIRtfgfb-> 

Wtfl^SDiyHyfVj', fttf. SF f tHC 

yf>yag«)*tV»jfihA(iDMoiSttl 0 nm$fc 
tt-**l£lT©*«fcLTiJ<. Sfc, =M^i!6£ 
Xyf> ! yt5^5X-7Iy3 1 >^CD|S, SF t /HC 
l<D8SSJt£0. 11~0. 2 SCD^fflrttC^ZltlC 
«t0, n + a-S i :HI©7>^-Ay hSrUPA-S. 




I 

z\ oietcct o m *> wz&m&mmrt?- ><z>sg® * s 

MfB^x-y hX^^IgKftft*,. MI1CD&BJI. 
Ktf, IMEtfiv hx^>^£gtf£&Sl#»fie$gl 

-a-, £ti*>$&i-Bt.z*m2<D&mm&'e;tsMt ; &&m&mm 10 

UfM»K2] «jfeSBl<D&JliJi^ii5SlL£&RJiT&0, 
Sfria^2©^M^B7;PSX^A (ad jn?&s 

ft. 

[«*^3] MfSfgl ©*RJ1©J»S**2 — 1 5 nmT' 
3o 9 , MBtHUfcWPS 2 0-6 0 nmOgiitit 20 

Xy3 1 >$ r <DRHBJj&*. 57tXM7f>ySTOI 
^>4fl$IW0>5 0-1 5 0 Z. 

W;l"/Xh;^-/©TT> 7*C7yfctfcft (SF, ) 
RtftttokX (HC 1) ©1^^51^5^7X71 

y ^>^tc«t o ^^^}6^#&«^J■lg^£/ , ^ * -x > ttr % h 

& * /t $ - xnmrn ^bs^st* t> ©t$ o . 
wfay7X-7x->^>^{c4bHt-5. sf 6 ftxiztt-rz 

HC 1 #X«ig£#«tt#0. 11-0. 2 5T-&3£ 
££#&<hT51t#^2ie«©^#S©<Z>$?ig;Sft. 40 

[»#JS6] ^FM^i^tJ^l^^a^'Jxi^R^ 
^CDT2/<Z>SS 2 »J 3 >I^tfMIMI 

*it«T5X8<?:. 

c<*>#&jg£Jiigi£ffi?. ^JSM^ifta-r^xat. 

S5E^x^ hx<y^>^xetc5l#^, ^<01ifffl 
t^fcl^Xh/^ — >©T"C, As^yftffitlS (SF t ) 
RU3£fc*5li (HCl) <5l^X*ffli^y7X7x 
^5 L >ytC«k08n?2^«^«K*A^-x>i/t-SH 50 
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^fe««feigtffimtt©«Sie*^fi£-r-5Xg<»:5^*., 
Bftt27 r 7XVX«v5 1 >yiCi5tt5. SF, 1JX\ztt-$2> 
HC 1 #7.<Dg^fM»tt#0. 11-0. 2 5T&-5C: 

7 ] mm h 7 -r x y =f- > i^ig tc*5 ^ *-/\- 

[0 0 0 1] 

Sll:»lh7>yX^ (TFT) S«jfrr*#8jfcH 
[0 0 0 2] . 

©#j^e>as£fliae>T^£. ^(rtt, &®*i@ffii;:x 

[0 0 0 3] L*>U MS*^«cr)©jS3Xh«. * 
fc*CRT^-C X^WJClt^T^&OiiK . Z\<DZ\tifi 

[0 0 0 4] ffiS*^MOS?j§3X htC*5UT7U-f 
IC, X-f>>^^T?*5TFT?:^jg-r^fcie)©XS«> 

[0 0 0 5] TFT©Kig$r. «t0^/«Cl^W 

tc, TFTZffif&Tzcoiz&Wfcrtf-y&'Pfe^&e) 
K5r-->>f\z&r>xm%iTz>rc.$>\z\*, mm.<Dtt&tt 

-IS UT/^ -x y >?-f % Z. t t UZ> „ 
[0 0 0 6] 

©x>y5 : ->y»cj;0/t^-->^-r-5l^. T^COKOX 

v^>vm&tfiz\*L\z&-tz>}Lj3v>m<n^v^>vmm 
\zww> j $>*-n->\>if-tfi$iVx\,itL^ziift&z>. T 



3 

7?<E>J&cD-tM Fx-y?>^*U:;5<z>&©-en«fc9;*:^ 

[0007] c©i^t;. i^nsMlw/^- >© 

v>;b<$>£ rg^nj t^oKS^Skl^^o &s 

[0 0 0 8] rg^jnj v>Wf$.&. 0 6tc^-r«ajic<k 
o. s^cta^r*. 

[0 0 0 9] 0 6CO«?iJT«, &mm&* H«&Rgt5 
(Mo/Al/Mo)t, HB#&SBI6 (±7^Sn + a-S i : 

HM. a-Si:HIWSft->'j3>I) fcj&*6fct). 

HAOMol 5 1 ©If, Rtf. 

^Ri6«h7y©n* a-S i :H16 1 tf>f@fi)fT> A 

8©«JrT. Sg^±8ESBBS4 2 a*^a^t^:0. 7- 
Xfi2 3i, H*««4 2tO*a^At36:t>T^ 

[0 0 10] ±EKS^tC®*-i^Snfct><7) 

•5. 
[0 0 11] 

^b5I2^ i <D&mm£ k> fc/h^ 2 o&mm& z\<dm 
\zvsmzM. e:nsffiiRtfjg2cD&jgjf 

f&tr*. 

[0 0 12] ±l2«^(cj;*i, £H&MR#>&ft«rt 

[0 0 13] m^5<7)^m\tt. nnm&m£mm&Bf$. 
-r^xetcjtA^. ^^s-&ti^i#m«ss->'jzi> 

fteitit (sf« ) RztmtTkm (hc i) ©g^x* 
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BUS***. ffita&JB^JIIgSRtfinFaa^&Jg^lil&^ft* 

A*-><£$m£ii;ig&gs-r5 o. weit^x 

VXy^i/iriSl**, SF e #7,l;:*rt£HC 1 #X 
©g-&#«fcfcflt 0 . 11~0. 2 5t$5ui*#tSt 

[0 0 14] -hiB^fiKtCtSt. U >*—?TW7 7 

Xy'j3>I^o, *&$&£^trMli2MM£il-> l Ja> 
f&Zrt?-><Di&ffi±\zistfZ>&m.m<D®V)*i : £&j±'? 

[0015] m&m6<D%m\t. ^mm^ti'm 1 

y hX>y^>^tC«fcOA^-X>^-r^'7x^ hi'?? 

ccoxgTfflv^i/v'x h/t^->oTT. /N^-y^beit 

H (SF. ) RU^tS** (HC 1) Oig^tfXSrfflt^ 
£ 79 X^x -y 9- > if iz <fc 0 iiafa#&Jg£-JiBI£ A - 

z>fnh'7'fX7f>yisi, gits&jgBiRtfHfr 

GIP^MK^ 5. * £ A * - > e>3S@ * * it 

sc. m^Wi&m^m.m^u-r^, mm^rc\tmmum 

tt<DfcgJ&£J£j£r£X*I BtrIB-7*^X-7X>y 
?>y(C*3lt-l), SF« tfXlCftr^HC 1 #7.©ig£- 

#«tfc**o. ii~o. 2 s-z&zzt&ftmii-rz. 
[0016] ±tmi&\z£.z>t. 'J >H-XT ; e;P7r 

n9-><D%&m±.\z&ttz>®.mmv>fkwti*®it-?z>z\ 

[0 0 1 7] 

?.n-5Sfmh7>> J X5' (TFT) R^^nSr^tf*^ 

fir*. 

[0 0 18] @lll TFT^eEgBS.^<DMia©«fife 
<£^W{C*r»fili^0T*^. 1211 TFT^t 

ts, Tu^mmtn&mmnmfczwk&Mz^T^mm 

[0 0 19] 7HSIS1 0JC«. 1«gc©ffl^2 1 t 

m^w^^i i t^sv^ca^r^^^^E^J^n 

-5. ^S^l lRtfy-hmgl 1 a$r-g-tyTSW^« 
B2i®A^->« > C»Jx« ; E'JXx>-^>yx?>(llo- 

w> \z£ o Mtitzn. i f- hmmm 1 5 «c<t 0 

[0 0 2 0] (1^2 1 £££$11 1 <hlCJ;0E®Sn 

-sis^Mprticij^T. mn&2 1 «i:^2«ai 1 to 

^SCift^tC, X-f7f>^ftUT©TFT7^E 

s^n-s. tft7h s Hearts ic. 



( 4 ) 

5 

©y-FSgl 1 aO±*l:. y-hiiiil 5, 2 5 

4 5#filL, £CD/Vy^^*;UgB4 5£&A/T?. V 
-^1S2 3Rtf FK>1I2 2*«ttSns. Z\Z\ 

[0 0 2 1] «fc Di*L<i$"<.-5£:. jtSEi&l 1 CDJgttgg 
^TFT7©y-hfgl 1 a£&LTi5D. Z\<T>f— 

vm.rn.il a^m^>mm\z, ^isasmzf-hmm, 10 

15, 2 5^11. 7t;i'7rX-> , J3> (a-Si: 
H) *^ft5¥I#S2 e^iBH^n^. 
2 6<D±(CW. A-y^-^^glU 5 Wj£®tCffl^-r-S> 
©flfTfcl&it. U>H-y7W77->'J3> (n + a 
-S i :H) frt>UZ>&&&i*m#m2 7^«BSEM$n 
So SStC^CDJhKH. ^BTJl^5— ^A(A1)S$:±T 

sfc-s. v— xmm2 3WHK>ti2 275^m$n 

•5. 

[0 02 2] =MH5l:3&oTT*OMoI5 1 20 
OtfhAMoS) tt. HSg«&4 2^TI TOOndiu 
m Tin 0xide)JK(Cjt^T*>&9 ^< ^J&StXS. T?j<Z> 
Mo|5 1 CDJ¥£te. ia^mil4 2 CO I TOK<2>J?£CD 
l/2«TTi6D. »^L<«1/3J^T, cfc9$f£U 

<tti/4e;Tt?«.?>. 

[0 0 2 3] iS^*ffi4 2 1 TO^CDff^)5^4 

O nm1f&-5*§-&. TS©MoI 5 1 1 ~ 1 5 

tim, $?£L<tel~l 2 Atm. J; K> U< tt 2 ~ 1 
0 nmT&Z. I TOMOJPStt. A^W(C«2 0~6 
Onmf*t), T?JC9MoJI5 lCDJPSte. 30 

$fib< ti2~ 1 5 

[0 0 2 4] CtHzMVX, A!l5 2tt, §^i2 1 

1H5 2CDH$«. 2 0 0-5 0 0 nmT*& 

[0025] — tj. m*iz^znz>£?iz. $2y- h 

f&mm2 5, WI2 6, (£jgSt*^M2 7. R 
12 211. /\yi7f-Y^)V94S&J^\Z^X. 

k-slt^4. h u-i>mm2 2\zmmrz>m 40 

§12 1*, V-Xfi62 3RO:HH>ia2 2tR 

•5. =Sc9#&JgBl6 1. 6 2, 6 37&i#eETS. Z\tl 
£#&IBK6 1, 6 2, 6 3H ^n^n. TFTC9?g 

2 y- h s&tuBi 2 5 . 2 6 . x.v&mi¥m#- 
m2 7*teTm~z&z>. 

[0 0 2 6] tft^> un5(i§g!2 1, h'K>S 
i2 2Ryy-Xll2 3«, Hi^iI5t, H«# 
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[0 0 2 7] ETRc. JUKMfcfKS. = !§&JSBl5Rtf 
= «#&JBfil 6 \z-d iatcoa* * > ^ Jco ViTUiwr 

•5. 

[0 0 2 8] = Jl&JWBI 5 C9X-y^ 'J> 

bx.y^>if\z&K)ftt>tiz>. Lug&cDS&j&w. 

[0 0 2 9] 

8 5%U>&*ig$£ 7 1±2 Ogft%.<v/v%) 
7 0%a3&7Ki§& l~2 0ti% 

9 0XS»*»* 5~3 0gi% 
1 ?i7hX^f>ytt, # hAMo/fCDlM Fly?> 

(7>y-*yF) Sr^^T^. ->^r7-7j^JC 
J:0ffO. ^x-y hX-y^^tC&WSJt-A-Xy? 1 

LT. -Tftfr^Sl^X h/^->{C»ofc?glCf T- 

5 0-1 5 0%. JfJK«70~130%, <fc0$f£ 
L<«9 0—11 0%T"^. 

[0 0 3 0] HI! &JaR5CDX-.y^>yiC§li*$^T. 
HH#&Jilfil6CQX>;/^>y#. AX-y{fcB£^ (S 
F ( ) Rrm-ffc** (HC1) a>£&3S-&;*fX£fl3V> 
T7 p 5XVX-y?>^lCj;0fft)ns. 

[0031] i¥u<te. sB2y~new)i2 5£&-fg 

■fb'>'J3>(Si0Nx)^6 1. TFTCD^#J&2 6 
t7€;l'77X->'j3>(n , a-Si:H)I6 2, WTFT 

<D&tm.*m#m2 i ^ut^y^-zfr^vyyT.^ 

•J n>(a-Si:H)B6 3 fc"PV»T©Xy ^>2fi&<. 7n7 >y 
ftffiSH (SF. ) &ZflfMk*» (HC 1) ££j£l±;tfX 
gtU 's'J^A (He) (^) E&ibffl©* 

[0 0 3 2] SF f tfXtCtt-rSHC 1 #X<D8it»It. 
T&fcl3. #Xjg£CD#«tfcte. »$L<«0. 11- 
0. 2 5T&0. J;»3»fK«. 0. 15-0. 2 1 
EJ&ft#X«<£g£J±£;:<©<fco&3SffltC&-3 
Ct(CJ;0. n + a-S i :H|6 2^SttW HX>y 
^>^«h. a-Si :Hi63R^t>"J3>I61 
ASSH-StM Kx-y^>^«i:©MS:S/J^tcWl^SCt 
tJ»T*S. -T^fc^. ^^ns/t^->co«tSJC. n + 
a-S i :HI6 2 cot ^5T7 >5^— * y h#*A9 . C3 
gB^^--A*-A>y*^^$ns ^ i ttft\Zffi±-TZ> 

[0 0 3 3] CCO^'yX^X-y^>y<D|?StCli. X>H 
ztiOh^ex^-CEiid point Monitor)^ffifflUT^3l 
0%CD^--A*-Xy^>^€fT5. T^fc^. U->'Xh 
A^->C0^IS*XX5/^>^'^tl-6> J ^X M'^> 
^CD^fF B 1^S^tLT. «)1 0 %fctt^v3 L >?m?3& 
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[0 0 3 4] X>H#< > h^E-^-teRltftS^fcti 
[0 0 3 5] ^WC&^iSfilhv^X^Rtf 

ti 3 ~ 5 &m^Tm.wfz><, 

[0 0 3 6] (I) 10 

#5x*«i 8_Lt~. x/ty$'8sicJ:9 i eu:/5 ? >-* 

>£/X^>-&&SI (MoWIK) * 2 3 0 nmiSJ* 
-5. fLT. Igl CDVX^/^— >£J8U3/1:5'-X> 
^(C±0, 6 0 0*OMII11, *©ffi«Ea»*Sfc<& 
£r'-h«@l 1 a . fttf. £2*1 1 i:B§|WI^:©ttl»>^ 
S^12^^-r^> (0 2, RtfH 5 «P*«£<M») . 

mmz, 7Wi«i o©»ttfflHii«i o ai^sa 

8«/ty J* 1 1 b^iStS (0 2 . ru® 5 ©*gc# 

HS) . 

[0 0 3 7] (2) %Z<Drt*? — =L>if 20 

(2-0 « i ?- hmmmRzf£mm<nmm 

CVDfeCiO. miy-KffiSBgl 5«rStT3 5 0 n 

1MR2 5&ft-T5 OnrnffOgft^U^Ke 3. TF 
T7©*^12 6 &i£ffctZ>1ttb<D 2 5 0 nmJ9CD7 
^77^->Ua> (a-S i :H) §6 2. fttf. <gift 
tt;2MMHR2 7^f^J6£-T^fes!>0 5 0 nmJPOU >^ ^ — 
:7•7' ; E;^-7 rX->U 3 > (n + a-S i :H) 16 1 £, 

[0 0 3 8] ^y^StiO. lOnmJpCD 30 

Mol5 1. 3 5 0 nm/pcOA 1152, Rtf. 5 0 n 
m»0MoS5 3 J!»SfcS=Ji&J»BI 5 

[0 0 3 9] (2-2) g-mm<Drt?—->? 

ft. 5l&Lfc&. ±tStf>g{t->'J a-S i:H 

M. n + a-S i:Hi, &#HJl:klg8l5 £— JgLT/t 
9 — ->iff<5. CC0^2 0D/1^-- >yt^J;f9, 8 0 
0x3*©«f«2 1t, ft«^«2 14»5«fttSK 
W>tMI2 2t. *fe*HK>fI2 2Clgl/fct 

*ov-7tfi2 3 £*f&arr* (ascD£Tgc# 40 

KB) . HCttiRSftt>*«. 7KW1 0©3iSt 

teflon*. 

[0 0 4 0] (2-2-a) fl<Dl7f>^ (HS&JSBI 

. 5{'»-r^.x-y?>y) 

*r. =e^JSK5ico^T. one. u>». Rtf»®? 

7&^fc£#*g&l£ s fc9X«;/^>;> r £fT^*: (03) . 

[0041] sfcmmt vnt. 8 5 xu >k*s«c. 

7 0 %68@£*i§i£, 9 0 %Htt*flHft&tf*«. 7 7 / 50 
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3/1 5/5<a#«JfcTg-&bZtfcO£ffl^fc„ 
HS^SjK5C0/t^-x>y©fc*tCtt. »ffi±lcCW 
«fc5fcXy^>^£tfc#tttf£&f££. --^CDX-y^ 1 

1 2 O&mfroft:. 

[0 0 4 2] (2-2-b) «2Wl7f>y (=B#&1S 
Xy^iO 

*1C. Sfls3^U=l>Bt, a-Si:Hi, n + a-S i :H 
JHC-p^T, SF, , HC1. RtfHe<Z>iI"&:tfX£ffi 
U^.^5Xvx-y5 l >^{C«k0/1iS'-x>ybfc (0 
4) . 

[0 0 4 3] X-v5 1 >^5 lj r>/N*-lC^A-r^©-&^X 
te, SSS7 5 SCCMCOS F 6 , §itfi4 25SCCM© 
HC1, ~R.Zfffi.m3 0 0 S CCMCDHe 

T**. r&to-s. WA^xofi^#atttt. sf,/ 

HCl/He = 7 5/4 2 5/3 0 0, HCl/SF. 
=*tJ0. 18TS5. 
[0 0 4 4] ^XVIy^^^OIB, Xy^>^-y 
>/\*-fttf)l£;*j$:2 6. 7 Pa. SJii£A;>7«7J (A "7 
-) 44 0 0W. mUfflCDfflm Wtyy) .S4 0mm 

hXy^^TCDBfRS]© 1 0 X A 
— xy^y^rfr^fc. 

[0 0 4 5] (3) SI30/^- X>y 
Sg3©VX47/^->£fflV>T. SSft/f? FSllb 
<D±ffl£»HJSli:5A;P— JP3 1 ^ffrfcT-S (0 5 
;&g&#8S) . COIR. rty77-H7y« (BHF) £ 
ffltr»*«7jcy hx-y5 1 >^tcJ;0. *fi*/*vFI»l l 
b±©Iiy- hfgftK 1 5 £i&£-r&. 

[0 0 4 6] (4) I4©;t^-z>^ 
X/1-y^fe(C<tD 4 0 nmJpCD/'^T'rXCQ I TOW 

[0 0 4 7] ^4<73T7.5'A^ — X> 
^ (05) ^T. «^i2liSi^FK>fS 

2 2 on»t«&-gc-r-5«si i tom 4 i i. mmmm 

4 2R£Pe©i£ftgB4 2 a t^ffisEt^. 

<7>MSEg&4 2 ate, V-7H12 3 , RI/-?-©®*^ 

t@4 2 £©ra©g®£fr5o 

[0 0 48] C«/^-X>ycOfS, 7WS1S1 0© 
Hfc«tt**fc43lr»TW:. S^fi^/t^ K 1 1 b£S5 
/ty HffI TOJ&4 3 (05*g|5) £, MWyH 

[0 0 4 9] ^CUT. ITOI4 1, 4 2, 4 2 a, 4 

^-r^fc^^Xy^^^SfTO. HU-f>tt 
@2 2 tV-X!S2 3 fct#J*l,TTFT7£^jfc-r 
*«t-9lC, Jg^JC. HS^SIS5 (Mo/Al/Mo)R.Otn* 
a-S i :Hl^f5, 



( 6 ) 

9 

[0 0 5 0] C4>i£. <Mo/Al/Mo)te, _k 

•5. — n* a-S i :HH6 1 tt, SF S , Rtf&^t 
[0 0 5 1] k-^XFCO^CD^, in^{C«fc^TX-JU 

safc-r*. ccDm-;ncj;o. mmiz, tftw 
[o o 5 2] w±tciji^LfciiiS0yoKji^{cj;n 10 

<& n s /t ^ - > »ss® tc is w- Baas-^*— ; t— a > y o 

t@2 3CD/^->£«5 I TOJ&4 2 aj&^SgSSrS 

[0 0 5 3] JtB2*iS0yiC*^T«, <£Jgfn:<2>&J»7;P 
5 - ? A (Al) I^IT©^ U y^XMo) 20 

7^77X->'Ja> (n + a-S i :H) m&<D*m& 

[oo5 4] iam«g^*sifi)t-r^®^^«iKt 

IT. I TOlCftAT I ZOdndium Zinc Oxide)^ 

[0 0 5 5] S^tC. ±B*tt«fc*JV»Ttt. *m#<D 30 
7- 7. -> U n >IR« U > H— ^T'EJUy 7Xy'j3>I 

[0 0 5 6] —J*, ±ffiHiSCS|tC^^Ttt, #^n?./i 

^<l^ltT-*^. 40 
[0 0 5 7] SS**8ii871/'fai£0i^S: 

t>7. 9 cD«jgT'S o t t> mmoxmiz <t o ff 5 c t #t- 
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[0 0 5 8] 

x?<DW&jjmz*$\,*T. atsnof^ R^nice 

[HBWffi^Si^] 

[HI] HJ£WC«£. 7U-f*&-L<DTFT^fi£g1!K: 
[0 2] USSWc&S. 7K»tk©7WlHU:© 

&wm<D®&zw&:mz7K-r : ¥mmx°&z>. 

(Mo/AI/Mo) SrX ^ > ^bfcfWif^StlSiWft 

gt (n* a-S i :HI. a-S i .-HM&ZflKfcS'U 
Dt) *X-y5 i >^Ufc«CD«^S:^T, 0 3lc*f)St^ 

[0 5] 7l/-f*«©^B#CD^^^-r, H3C^ 

[?$^<oi&0j] 
10 7U"fS« 
11 

11a t«ij5>6«ftsnfcy-ni 

lib ^aE^SSCcDA-y KSB 
12 «6b^fi^ 

21 ®m& 

23 y— X«S 

15 ^iy-h«»i 

25 *2y-MfclMit 

26 TFTffl*#M 

27 i££fcx¥S#|g| 

41 it*t»£ (6»a»«&-srr* §sitoi 
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The present invention provides a method for manufacturing a thin film transistor 
including a step for carrying out patterning at once on a multilayer film using one mask 
pattern, which can prevent enough the formation of a disconnection and generation of a defect 
due to thereof . 
[Means for Solving] 

Patterning is carried out at once on a three-layered metal film 5 (Mo/Al/Mo) and a 
three-layered non-metallic film 6 (n + a-Si: H layer, a-Si: H layer, and silicon nitride film) by 
wet etching and by plasma etching using mixed gas with SF 6 and HC1 under a same resist 
pattern each of which uses mixed acid In depositing the three-layered metal film 5, a 
bottom Mo layer with a large etching rate is arranged for 10 ran or less to be a thin layer. In 
addition, in carrying out plasma etching that etches the three-layered non-metallic film 6, a 
flow ratio of SF 6 :HC1 is kept within a range of 0.11 to 0.25 to control undercut of the n + a-Si: 
H layer. 

[Scope of Claim] 
[Claim 1] 

A method for manufacturing a semiconductor device such as a thin film transistor 
comprising the steps of: 

carrying out wet etching that pattern a metal multilayer film by wet etching; 

forming a coating film in conductivity or insulating protectiveness to coat directly the 
adjacent end is coated in a region where straddling the end of a metal multilayer film pattern 
obtained by the step; and 

forming the metal multilayer film including a first and a second metal layers by 
depositing in the order of the first metal layer prior to the step for the wet etching and the 
second metal layer that the wet etching rate is lower than that of the first metal layer; 

wherein a thickness of the first metal layer is at most a half of a thickness of the coating 

film. 

[Claim 2] 

A method for manufacturing a semiconductor device according to Claim 1, wherein the 
first metal layer is a high melting point metal layer and the second metal layer is a metal 
aluminum (Al) layer. 
[Claim 3] 

A method for manufacturing a semiconductor device according to Claim 1, wherein the 
first metal layer has a thickness of from 2 to 15 nm and the coating film is a transparent 
conductive film with a thickness of from 20 to 60 nm. 
[Claim 4] 

A method for manufacturing a semiconductor device according to Claim 2, wherein the 
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step for the wet etching is carried out by a shower system that sprays etchant on a substrate 
and a time for an over etching is 50 to 150 % of etching time till a just etching is carried out. 
[Claim 5] 

A method for manufacturing a semiconductor device according to Claim 2 comprising 
the steps of: 

depositing a non-metallic multilayer film including a first non-single crystal silicon 
layer containing an impurity and a second non-single crystal silicon layer, prior to a step for 
forming the metal multilayer film; and 

carrying out dry etching that pattern the non-metallic multilayer film by plasma etching 
using mixed gas of sulfur hexafluoride (SFe) and hydrogen chloride (HQ) under a resist 
pattern that is used in the step, following to the step for forming the metal multilayer film; 

wherein the coating film directly coats an end of a pattern composed of the metal 
multilayer film and the non-metallic multilayer film, and a mixed volume ratio of HQ gas 
with respect to the sulfur hexafluoride (SF 6 ) in the plasma etching is from 0.11 to 0.25. 
[Claim 6] 

A method for manufacturing a semiconductor device comprising the steps of: 

depositing a non-metallic multilayer film including a first non-single crystal silicon 
layer containing an impurity and a second non-single crystal silicon underneath; 

depositing a metal film that coats the non-metallic multilayer film; 

carrying out wet etching that pattern the metal film by carrying out the wet etching; 

carrying out dry etching that pattern the non-metallic multilayer film by plasma etching 
using mixed gas of sulfur hexafluoride (SF^) and hydrogen chloride (HQ) under a resist 
pattern that is used in the step, following to the step for forming the metal multilayer film; and 

forming a coating film in conductivity or insulating protectiveness to cover directly the 
adjacent end is coated in a region where straddling the end of a pattern composed of the metal 
film and the non-metallic multilayer film; 

wherein a mixed volume ratio of HQ gas with respect to the sulfur hexafluoride (SF 6 ) 
in the plasma etching is from 0.11 to 0.25. 
[Claim 7] 

A method for manufacturing a semiconductor device according to Claim 5 or 6, 
wherein time for over etching in the step for the dry etching is about 10 % of etching time till 
just etching is carried out. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for manufacturing a semiconductor device 



English Translation of JP2001-85698 



3 



used as a switching element and the like of an active matrix type liquid crystal display device. 
More specifically, the present invention relates to a method for manufacturing a thin film 
transistor (TFT) over an array substrate. 
[0002] 
[Prior Art] 

Recentiy, a flat display device has been actively developed as a display device 
alternative to CRT display. Among them, a liquid crystal display device has been drawn 
attention from the advantage of lightweight, flat-panel, low-power consumption, and the like. 
Especially, an active matrix type liquid crystal display device that is manufactured by 
electrically connecting a switching element to each pixel electrode is a mainstream of a liquid 
crystal display device since a good display image that does not have a cross talk between an 
adjacent pixels can be realized. 
[0003] 

However, the manufacturing cost of a liquid crystal display device is still extremely 
high compared to that of a CRT display, which is a big problem in diffusing further a liquid 
crystal display device. 
[0004] 

A proportion of manufacturing cost of an array substrate is high in the manufacturing 
cost of a liquid crystal display device, and especially cost of a step for manufacturing a TFT 
that is a switching element on an array substrate is made up a substantial portion. Therefore, 
it is important to simplify a step for manufacturing a TFT and to try to decrease the cost. 
[0005] 

Accordingly, it is tried to shorten a manufacturing process and to reduce the 
manufacturing cost by manufacturing a TFT with much fewer numbers of patterning, that is, 
with much fewer numbers of photomask. Thus, it is necessary to carry out patterning at 
once on a multilayer film composed of a plurality of different materials using one photomask 
in order to manufacture a necessary pattern to compose a TFT with few patterning. 
[0006] 

[Problem to be Solved by the Invention] 

However, when an etching rate of a lower film is larger than that of an upper film in 
patterning a multilayer film by one etching, sometimes a depression and an overhang may be 
generated at the end of the pattern that is obtained. Side etching of the lower film is larger 
than that of the upper film, which is due to a dimension that is drawn into the inside from the 
edge is larger than that of the upper film. 
[0007] 

As a part where coating by a coating film such as a depression and an overhang is 



English Translation of JP2001 -85698 



4 



difficult is formed in the end of the pattern of the multilayer film that is obtained, there is a 
problem that the coating film is cracked that is a so called "disconnection" is occurred at this 
part. When a coating film is a conductive film, an electrical connection in the disconnection 
part is defected. 
[0008] 

The formation of the "disconnection" is described further by an example shown in 
Figure 6. 
[0009] 

In the example of Figure 6, a multilayer film is composed of a three-layered metal film 
5 (Mo/AVMo) and a three-layered non-metallic film 6 (n + a-Si: H layer, a-Si: H layer and 
silicon nitride film from the above), and a depression 8 is formed in the end of the pattern at 
the part of a bottom Mo layer 51 of the three-layered metal film and at the part of a n + a-Si: H 
layer 61. Then, a conductive coating film 42a is in a discontinuous manner in the 
depressions, and a continuity between a source electrode 23 and a pixel electrode 42 is 
defected. 
[0010] 

The present invention has been made in view of the above problem, and provides the 
one that can prevent enough the formation of the disconnection and the generation of the poor 
due to thereof in a method for manufacturing a thin film transistor including a step for 
carrying out patterning at once on a multilayer film using one photomask. 
[0011] 

[Means for Solving the Problem] 

The present invention according to Claim 1 is a method for manufacturing a 
semiconductor device such as a thin film transistor comprising the steps of: carrying out wet 
etching that pattern a metal multilayer film by wet etching; forming a coating film in 
conductivity or insulating protectiveness to coat directly the adjacent end is to coat in a region 
where straddling the end of a metal multilayer film pattern obtained by the step; and forming 
the metal multilayer film including a first and a second metal layers by depositing in the order 
of the first metal layer prior to the step for the wet etching and the second metal layer that the 
wet etching rate is lower than that of the first metal layer; wherein a thickness of the first 
metal layer is at most a half of a thickness of the coating film. 
[0012] 

According to the above constitution, it can prevent a coating film over the end of a 
pattern composed of a multilayer metal film from being disconnected. 
[0013] 

The present invention according to Claim 5 is a method for manufacturing a 
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semiconductor device according to Claim 2 comprising the steps of: depositing a non-metallic 
multilayer film including a first non-single crystal silicon layer containing an impurity and a 
second non-single crystal silicon layer, prior to a step for forming the metal multilayer film; 
and carrying out dry etching that pattern the non-metallic multilayer film by plasma etching 
using mixed gas of sulfur hexafluoride (SF6) and hydrogen chloride (HQ) under a resist 
pattern that is used in the step, following to the step for forming the metal multilayer film; 
wherein the coating film directly coats an end of a pattern composed of the metal multilayer 
film and the non-metallic multilayer film, and a mixed volume ratio of HQ gas with respect 
to the sulfur hexafluoride (SF6) in the plasma etching is from 0.11 to 0.25. 
[0014] 

According to the above constitution, a disconnection of the coating film can be 
prevented in the edge of the pattern composed of the non-metallic multilayer including the 
first non-single crystal silicon layer containing an impurity such as a phosphorus dope 
amorphous silicon layer, and a multilayer metal film coating thereof. 
[0015] 

The present invention according to Claim 6 is a method for manufacturing a 
semiconductor device comprising the steps of: depositing a non-metallic multilayer film 
including a first non-single crystal silicon layer containing an impurity and a second 
non-single crystal silicon underneath; depositing a metal film that coats the non-metallic 
multilayer film; carrying out wet etching that pattern the metal film by carrying out the wet 
etching; carrying out dry etching that patterning the non-metallic multilayer film by plasma 
etching using mixed gas of sulfur hexafluoride (SFs) and hydrogen chloride (HQ) under a 
resist pattern that is used in the step, following to the step for forming the metal multilayer 
film; and forming a coating film in conductivity or insulating protectiveness to coat directly 
the adjacent end is to be coated in a region where straddling the end of a pattern composed of 
the metal film and the non-metallic multilayer film; wherein a mixed volume ratio of HQ gas 
with respect to the sulfur hexafluoride (SFt) in the plasma etching is from 0.11 to 0.25. 
[0016] 

According to the above constitution, a disconnection of the coating film can be 
prevented in the edge of the pattern composed of the non-metallic multilayer film including 
the first non-single crystal silicon layer containing an impurity such as a phosphorus dope 
amorphous silicon layer, and a metal film coating thereof. 
[0017] 

[Embodiment Modes of the Invention] 

First, the schematic of a thin film transistor (TFT) obtained by a method for 
manufacturing an embodiment and an array substrate for a display device containing thereof 
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is described with reference to Figure 1 to 2. 
[0018] 

Figure 1 is a sectional perspective view typically showing a TFT formed part and an 
adjacent structure thereof. Figure 2 is a plan view typically showing a structure of each pixel 
over an array substrate including a TFT. 
[0019] 

A plurality of signal lines 21 and a plurality of scanning lines 11 are disposed in an 
array substrate 10 so as to be an orthogonal array with each other. A metal wiring pattern of 
a lower layer including the scanning lines 11 and a gate electrode 11a is formed of 
molybdenum-tungsten (Mo-W) for example, and entirely coated with a first gate insulating 
film 15. 
[0020] 

In each pixel opening divided into the signal lines 21 and the scanning lines 11, a TFT 7 
as a switching element is disposed adjacent to a portion where the signal lines 21 and the 
scanning lines 11 are crossed. As shown in Figure 1, the TFT 7 is an inversed staggered 
back channel type. That is, gate insulating films 15, 25, and a semiconductor film 26 are 
interposed in the upper of the gate electrode 11a on a glass substrate 18 and a back channel 
portion 45 in valley and groove shape is disposed therebetween, and the source electrode 23 
and a drain electrode 22 are disposed by sandwiching the back channel portion 45. Here, a 
channel protection film is not provided, but the semiconductor film 26 is exposed to the bade 
channel portion 45. 
[0021] 

As describing in more detail, an extending portion of the scanning lines 11 serves as the 
gate electrode 11a of the TFT 7, and the first and the second gate insulating films 15, 25 are 
interposed at the place where the gate electrode is covered to dispose the semiconductor film 
26 composed of an amorphous silicon (a-Si: H). A low resistivity semiconductor film 27 
composed of a phosphorus dope amorphous silicon (n + a-Si: H) is laminated and disposed on 
the semiconductor film 26, besides a place corresponding to the base of the back channel 
portion 45. Furthermore, over the low resistivity semiconductor film 27, the source 
electrode 23 and the drain electrode 22 are disposed, which is composed of the three-layered 
metal film 5 where a metal aluminum (Al) layer is sandwiched between the upper and the 
lower metal molybdenum (Mo) layers. 
[0022] 

The bottom Mo layer 51 (bottom Mo layer) also in the three-layered metal film is 
formed extremely thin compared with an ITO (Indium Tin Oxide) film that forms the pixel 
electrode 42. The thickness of the lower Mo layer is at most 1/2 of a thickness of the EDO 
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film of the pixel electrode 42, preferably at most 1/3, and more preferably at most 4/1. 
[0023] 

When a thickness of the ETC) film that forms the pixel electrode 42 is about 40 nm, the 
thickness of the lower Mo layer 51 is from 1 to 15 ftm, preferably from 1 to 12 /mi, and more 
preferably from 2 to 10 /xm. A thickness of the ITO film is typically from 20 to 60 nm, and 
in this case, the thickness of the bottom Mo layer 51 is preferably from 2 to 15 nm. 
[0024] 

With respect to this, an Al layer 52 is formed thick enough to give a enough 
conductivity for the signal lines 21. The thickness of the Al layer 52 is, for example, from 
200 to 500 nm. 
[0025] 

On the other hand, as shown in the drawing, the source electrode 23 and the drain 
electrode 22 which are composed of the second gate insulating film 25, the semiconductor 
film 26, the low resistivity semiconductor film 27, and the three-layered metal film 5 almost 
correspond to outline. In addition, the signal lines 21 following the drain electrode 22 is also 
composed of the three-layered metal film 5 as well as the source electrode 23 and the drain 
electrode 22, and there is three-layered non-metallic films 61, 62, and 63 below which almost 
correspond to outline. The non-metallic films 61, 62, and 63 are the films that respectively 
serves as the second gate insulating film 25, the semiconductor film 26, and the low resistivity 
semiconductor film 27 of the TFT. 
[0026] 

Specifically, the signal lines 21, the drain electrode 22, and the source electrode 23 are 
formed by carrying out patterning at once on the three-layered metal film 5 and the 
three-layered non-metallic film 6 under one resist pattern (etching mask). 
[0027] 

Patterning regarding the three-layered metal film 5 and the three-layered non-metallic 
film 6 on the present embodiment is described below. 
[0028] 

First, etching of the three-layered metal film 5 is carried out by wet etching using mixed 
acid composed of phosphoric acid, acetic acid and nitric acid, and water. A preferable 
composition ratio of mixed acid can be obtained, for example, as following acid solution is 
mixed within the following range or further as adequate water is added. 
[0029] 

85 % phosphoric acid solution 71 plus or minus 20 % by volume (v/v %) 
70% nitric acid 1 to 20 % by volume 

90 % acetic acid 5 to 30 % by volume 
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Wet etching is carried out by shower system so as to make less of side etching 
(undercut) of the bottom Mo layer. Time for over etching in the wet etching is based on time 
till just etching, that is , etching time till etched up to a shape almost along the resist pattern, 
from 50 to 150 %, preferably from 70 to 130 %, and more preferably from 90 to 110 %. 
[0030] 

Following to the etching of the three-layered metal film 5, etching of the three-layered 
non-metallic film 6 is carried out by plasma etching using mixed gas composed of sulfur 
hexafluoride (SF6) and hydrogen chloride (HC1). 
[0031] 

In detail, etching as for a silicon nitride (SiONx) film 61 that serves as the second 
insulating film 25, the amorphous silicon (n + a-Si: H) layer 62 that serves as the 
semiconductor film 26 of the TFT, and the phosphorus dope amorphous silicon (a-Si: H) layer 
63 that serves as the low resistivity semiconductor film 27 of the TFT is carried out by plasma 
etching in which sulfur hexafluoride (SF6) and hydrogen chloride (HC1) serve as reactivity gas 
species and helium (He) serves as carrier gas for preventing from being deposited. 
[0032] 

A gas flow ratio of HC1 gas with respect to SF 6 gas, that is, a volume ratio of gas 
mixture is preferably from 0.11 to 0.25 and more preferably from 0.15 to 0.21. By keeping a 
mixture ratio of reactivity gas in such a range, difference between side etching that the n + a-Si: 
H layer 62 [sic] is carried out and side etching that the a-Si: H layer 63 [sic] and the silicon 
nitride film 61 [sic] are carried out can be controlled in minimum. Specifically, undercut is 
formed at the place of the n + a-Si: H layer 62 in the end of the pattern that is obtained; 
therefore, the formation of a depression and an overhang can be prevented enough. 
[0033] 

In carrying out the plasma etching, over etching of about 1 % is carried out by using an 
End Point Monitor. That is, etching time is extended for only about 10 % based on just 
etching time that the outline of a resist pattern is etched also. Accordingly, as well as an 
undesirable film that is remained can be removed enough, the generation of excessive side 
etching can be prevented. 
[0034] 

The End Point Monitor catches a transformation of amount of reflecting light or amount 
of transmitted light to detect the point when a base substrate (in this case, the first gate 
insulating film 15) is being exposed. 
[0035] 

Next, a more detailed example regarding a method for manufacturing a thin film 
transistor and an array substrate on the present embodiment is described using Figure 3 to 5. 
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[0036] 

(1) First patterning 

A molybdenum-tungsten alloy film (MoW film) is deposited for 230 nm over the glass 
substrate 18 by sputtering. Then, the 600 scanning lines 11, the gate electrode 11a composed 
of extended portion thereof, and a supporting capacitance lines 12 as nearly same number as 
the scanning lines 11 are formed (Figure 2 and a central part within Figure 5 are to be 
referred) by patterning using a first mask pattern. At the same time, a scanning lines 
connecting pad lib is formed in a periphery portion for connection 10a of the array substrate 
10 (Figure 2 and right-hand side of Figure 5 are to be referred). 
[0037] 

(2) Second patterning 

(2-1) Deposition of the first insulating film and a multilayer film 
A silicon oxide film with a thickness of 350 nm that serves as the first gate insulating 
film 15 is deposited by CVD, and furthermore, the silicon nitride film 63 [sic] with a 
thickness of 50 nm that serves as the second gate insulating film 25, the amorphous silicon 
(a-Si: H) layer 62 for forming the semiconductor film 26 of the TFT 7, and the phosphorus 
dope amorphous silicon (n + a-Si: H) layer 61 [sic] with a thickness of 50 nm for forming the 
low resistivity semiconductor film 27 are formed continuously without exposing to 
atmosphere. 
[0038] 

Thereafter, the three-layered metal film 5 composed of the Mo layer 51 with a thickness 
of 10 nm, the Al layer 52 with a thickness of 350 nm, and a Mo layer with a thickness of 50 
nm is deposited by sputtering. 
[0039] 

(2-2) Patterning of a multi-layered film 

Then, after the resist is exposed and developed using a second mask pattern, the silicon 
nitride film, patterning is carried out at once on the a-Si: H layer, the n + a-Si: H layer, and the 
three-layered metal film 5 that are mentioned above. The signal lines 21 with the number of 
800 x 3, the drain electrode 22 extended from each signal line 21, and the source electrode 23 
that is still connected to the drain electrode 22 are manufactured by the second patterning 
(left-hand side of Figure 5 is to be referred). In addition, not shown in the drawing, a signal 
line pad (including a lead line from the signal lines 21) is manufactured simultaneously in the 
periphery connection region of the array substrate 10. 
[0040] 

(2-2-a) First etching (etching on the three-layered metal film 5) 

The three-layered metal film 5 is etched by mixed acid solution composed of nitric acid, 
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phosphoric acid, and acetic acid (Figure 3). 
[0041] 

The mixed acid solution formed by mixing 85 % of phosphoric acid solution, 70 % of 
nitric acid solution, and 90 % of acetic acid solution in a volume ratio of 3:15:5 is used. In 
addition, in order to patterning the three-layered metal film 5, an operation to spray such 
etchant on the substrate is carried out continuously in the two etching chambers for 60 
seconds for each. That is, wet etching by shower system is carried out for 120 seconds in 
sum. 
[0042] 

(2-2-b) Second etching (etching on the three-layered non-metallic film) 

Next, the silicon nitride film, the a-Si: H layer, and the n + a-Si: H layer are patterned by 

plasma etching using mixed gas of SF 6 , HC1, and He (Figure 4). 

[0043] 

Mixed gas introduced into an etching chamber is mixed with SF 6 of flow 75 SCCM, 
HQ of flow 425 SCCM, and He of flow 300 SCCM. That is, mixed volume ratio of 
introduced gas is SF 6 :HC1:HE = 75:425:300, and HC1:SF 6 = about 0.18. 
[0044] 

In carrying out plasma etching, a pressure within the etching chamber is kept at 26.7 Pa, 
a high frequency input power is kept at 400 W, and a gap between electrodes is kept at 40 mm. 
Furthermore, using the End Point Monitor, over etching is carried out for 10 % of time till a 
just etching is carried out. 
[0045] 

(3) Third patterning 

Using a third mask pattern, a through hall 31 that is exposes the upper surface of the 
scanning line pad portion lib is manufactured (right-hand side of Figure 5 is to be referred). 
At this time, the first gate insulating film 15 on the scanning line pad portion lib is removed 
by wet etching using Buffered Hydrogen Fluoride (BHF). 
[0046] 

(4) Fourth patterning 

An amorphous ITO layer with a thickness of 40 nm is deposited by sputtering. 
[0047] 

First, a protective ITO film 41 that the outline almost corresponds to that of each of the 
signal lines 21 and the drain electrode 22, the pixel electrode 42, and an extended portion 42a 
thereof are manufactured by patterning using a fourth mask pattern (Figure 5). The extended 
portion 42a from the pixel electrode carries out continuity between the source electrode 23 
and the pixel electrode 42 by coating the end of the source electrode 23 and the aspect of the 
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pixel electrode thereof. 
[0048] 

In this patterning, an JTO film 43 (right-hand side of Figure 5) of a pad portion that 
coats each scanning line pad lib and an ITO film of a pad portion that coats each signal line 
pad are formed in the periphery connection region of the array substrate 10. 
[0049] 

Next, etching for forming the back channel portion 45 of the TFT is carried out, 
considering the ITO films 41, 42, 42a, and 43 as masks. That is, the three-layered metal film 
5 (Mo/Al/Mo) and the n + a-Si: H layer are removed in a groove shape so as to complete the 
TFT 7 by separating the drain electrode 22 and the source electrode 23. 
[0050] 

At this time, the three-layered metal film 5 (Mo/Al/Mo) is removed by wet etching 
using mixed acid composed of phosphoric acid, acetic acid, and nitric acrid, as well as the 
above second patterning. On the other hand, the n + a-Si: H layer 61 is removed by mixed 
gas composed of SF 6 and oxygen (O2). 
[0051] 

After removing the resist, annealing by heat is carried out, and the ITO film is 
converted from an amorphous condition to a microcrystalline condition. A TFT 
characteristic is stabilized at the same time by this annealing. 
[0052] 

According to the method for manufacturing the embodiment described above, an array 
substrate for a display device can be manufactured by patterning for only 4 times. Especially, 
in carrying out patterning at once on the three-layered metal film 5 and the three-layered 
non-metallic film 6, the formation of a depression and an overhang in the end of the pattern 
that is obtained can be prevented enough. Therefore, the ITO film 42a that coats the pattern 
of the source electrode 23 is not disconnected at the place where the end is coated, and 
electrical connection between the source electrode 23 and the pixel electrode 42 is carried out 
definitely. 
[0053] 

In the above embodiment, it is structured that the metal aluminum (Al) layer is to be 
sandwiched with the upper and lower metal molybdenum (Mo) layers; however, other high 
melting point metal layer can be used also instead of the metal molybdenum (Mo) layer. At 
this time, a high melting point metal layer placed at the lower side of the metal aluminum 
layer may be acceptable so long as to be able to obtain a good ohmic contact to the 
semiconductor layer such as phosphorus dope amorphous silicon (n + a-Si: H). 
[0054] 
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In addition, it is almost the same for using an IZO (Indium Zinc Oxide) and the like 
instead of the ITO film as a transparent conductive film composing the pixel electrode and the 
like. 
[0055] 

Furthermore, in the above embodiment, it is explained that the active layer of the 
semiconductor and the ohmic contact layer are respectively the amorphous silicon layer and 
the phosphorus dope amorphous silicon layer; however, the active layer of the semiconductor 
may also be a polycrystalline silicon layer and the ohmic contact layer may also be an 
amorphous silicon layer containing other impurity and a polycrystalline silicon layer 
containing phosphorus and other impurity. 
[0056] 

On the other hand, in the above embodiment, it is explained the case that the end of the 
pattern that is obtained is coated by the conductive film; however, it is absolutely the same for 
the case to coat by an insulating protective film. 
[0057] 

The case of the array substrate for the liquid crystal display device is described as an 
example; however, it is carried out by the same method even for a method for manufacturing 
a thin film transistor used for other application. Furthermore, it is also possible to apply the 
method for manufacturing the present invention to the semiconductor device besides a thin 
film transistor. 
[0058] 

[Effect of the Invention] 

In a method for manufacturing a thin film transistor including a step for carrying out 
patterning at once on a multilayer film using one mask pattern, the formation of a 
disconnection and generation of a defect due to thereof can be prevented sufficiently. 
[Brief Description of the Drawings] 

[Figure 1] A sectional perspective view typically showing a TFT formation on an array 
substrate and an adjacent structure thereof on the present embodiment. 

[Figure 2] Apian view typically showing a structure of each pixel over an array substrate over 
an array substrate [sic] on the present embodiment. 

[Figure 3] A longitudinal sectional view typically showing a condition after a first etching, that 
is, after etching a three-layered metal film (Mo/Al/Mo). 

[Figure 4] A typical longitudinal sectional view showing a condition after a second etching, 
that is, after etching a three-layered non-metallic film (n + a-Si: H layer, a-Si: H layer, and 
silicon nitride film), corresponding to Figure 3. 

[Figure 5] A typical longitudinal sectional view showing a condition when an array substrate 
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is completed, corresponding to Figure 3. 

[Figure 6] A longitudinal sectional view of a thin film transistor over an array substrate for 
describing "disconnection" generated by conventional technique. 
[Description of the Reference Symbols] 

10 Array substrate 

11 Scanning line 

11a Gate electrode extended from the scanning line 
lib Pad portion of the scanning lines periphery portion 

12 Supporting capacitance line 

21 Signal line 

22 Drain electrode extended from the signal line 

23 Source electrode 

15 First gate insulating film 

25 Second gate insulating film 

26 Semiconductor film of TFT 

27 Low resistivity semiconductor film 

41 Protective ITO film that the outline is almost in consistency with that of the signal lines 

42 Pixel electrode 

42a ITO film that covers a pattern of the source electrode by extending from the pixel 
electrode 

43 ITO film for pad 

45 back channel portion of TFT 

5 three-layered metal film (Mo/Al/Mo) 

6 three-layered non-metallic film (n + a-Si: H layer, a-Si: H layer, and silicon nitride film) 

7 TFT 
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